A new index, Information Availability Index (IAI), which can evaluate environmental information availability, has been developed. The index consists of 14 indicators for both environmental data/information published on the Internet and those published only in documental format. Each 14 indicators are divided into 5 categories according to indicators' property and, by following a pointing system, the identification of specific indicators or categorised aspects that can be improved in the term of information availability will be possible. In this work, two case studies carried out in Stockholm and Tokyo showed the index's effectiveness as an evaluation tool and guideline of collection and provision of environmental information that are concerning to water resources.
Introduction
Information is considered to be an essential basis for decision-making, since the decision-makers need access to reliable and understandable information on environmental and water-related issues in other to make functional, logical and rational decisions 1, 2) . Within this frame, the importance of access to information in the evolution of an informed, free and empowered citizenry is an important requirement for Sustainable Development and a vital tool for public participation for efficient governance of natural resources.
Generally speaking, the Environmental Information is defined as the range of information needed for environmental management, including information on social and economic factors. The most detailed and also specific definition of environmental information is given in the EU Directive 2003/4/EC on public access to environmental information 3, 4) . In the directive, the environmental information was outlined under six broad categories ranging from information about the state of the environment to information about reports, legislation and economic analyses to mention a few, (Fig. 1) . In other words, according to the directive, the environmental information is categorized into: (i) Information on the state of the elements of the environment e.g. air, atmosphere, water, soil, land, coastal and marine areas, biological diversity (flora and fauna) including genetically modified organisms and the interactions between these elements. (ii) Information about factors affecting or likely to affect the elements of the environment mentioned in (i) e.g. substances, energy, noise, emissions, discharges, radiation (including radioactive waste) and other releases into the environment. (iii) Information about measures (e.g. policies, legislation, plans, programmes, agreements) and activities affecting or likely to affect the elements of the environment outlined in (i).
(iv) Reports on the implementation of environmental legislation. (v) Economic analyses (e.g. cost-benefit analysis) and assumptions used within the framework of measures and activities referred to in (iii). (vi) Information about the state of human health and safety, including the contamination of the food chain and other conditions that affect or are affected by the state of the elements of the environment referred to in (i) or through the factors referred to in (ii). Quite some research and surveys have been conducted and papers have been published in the area of Public Environmental Information Systems (PEIS). Some linkages has been suggested between environmental awareness and level of education and/or socio-economic status 5, 6) , but many more studies has clarified that environmental concerns is a pre-occupation of people from all walks of life 7, 8) . Several other studies as outlined by Haklay 9) , however reported that the level of education does not seem to impact significantly on awareness of local environmental issues as it does on global environmental issues 10) . A seemingly hypothetical conclusion from these studies therefore is that the education, the socio-economic status and the political awareness affect the environmental awareness and attitudes.
In spite of number of discussions, agreements of enhancement of environmental information availability and so forth, there are few methodologies to evaluate it. Consequently, concrete procedures to enhance availability of environmental information can hardly take place. Having regarded this present situation, an new index, Information Availability Index (IAI), has been developed in order to objectively assess the availability of the environmental information by an indicator-based measurement. In this work, the authors are focused on environmental information that are concerning to water resources.
Information Availability Index (IAI)
Broadly speaking, the term indicator has its origin from the Latin word 'indicare' which means to disclose or point out, to announce or make publicly known, or to estimate or put a price on. On the other hand, indicators communicate information about the performance or progress of a system 11) . According to Hammond et al. 11) , "an indicator is something that provides a clue to a matter of larger significance or makes perceptible a trend or phenomenon that is not immediately perceptible".
The development and application of indicators in the area of assessing the availability of publicly held environmental information forms the primary focus of this study. Within this frame, a new index by which environmental data/information availability can be evaluated has been developed. At first, a questionnaire was carried out to find out what kinds of information properties could be indicators of data availability for public. Then, indicators IAI were identified with professionals' consultations.
The questionnaire consists of 11 questions including yes/no, rank order questions, and open ended questions. Two of the questions dealt with respondents' background, while nine questions dealt with the identification of their perceptions and degree of preference on each possible indicator. The last and one of the most important information properties, which has not been questioned in this questionnaire is the language used in publication. Considering the facts that environment problems do not have any national border, the fact that cooperative actions over multi-nation are being required to tackle environmental problems, general increase of immigrants who cannot use the language where they have moved into, and so on, the publication of the environmental data/information not only in the language used in the place, but also in those used surrounding nations, regions, ethnics, and so on is strongly recommended. Hence, language has been identified as one of indicators and, at the same time, one of the property category.
Based on the results of questionnaire, IAI has been developed. IAI consists of 14 indicators for data/information that users can use on Internet and another set of 14 indicators for those can't be accessed on Internet but can be obtained with document format. Depending upon their characteristics, the identified indicators were grouped into Tables 1 and 2 show the "Indicators", "Parameters" and "Weighting Points" for the IAI for information/data published on the Internet and those published only in documental format such as books, fact sheets, and so on but not on the Internet respectively. Then, IAI is calculated as the average of them. Equations 1-3 describe the theoretical calculated being made.
where: pijk is the point of parameter k of indicator j in property category i; I ij denotes the point of indicator j in property category i; l is the number of parameters k of an indicator j within a property category i; w ij is the weighting factor of indicator j in property category i; Pi denotes the point of property category i; m is the number of indicators; and n is the number of property category.
Case studies
In this paper two case studies were carried out in order to assess environmental information management system, especially in the aspect of public availability of environmental information, by adopting IAI as evaluation tool in Sweden and Japan. Particularly, capitals of both countries, Stockholm and Tokyo were studied. The emphasis of assessment was put on data/information related water resource management.
At first, data/information set that is about to be evaluated should be identified with responsible person/institution and the format of publication. If the data/information was published on the Internet, Index for data/information published on the
Structure of the IAI for data/information published on the Internet. Tables 1-2) . DPSIR (Drivers-Pressure-State-Impact-Response) framework was used to identify data sets to evaluate. In this project, Population was adopted as Driving force (D), Land Use as Pressure (P), Water Quality and Quantity data and Ecosystem data as State (S), and Legislation as Response (R). The responsible persons/institutions for data collection and provision as well as publication formats are shown in Tables 3 and 4 .
Results of Case Studies
Figures 4 and 5 as well as Table 5 show two examples of the evaluation result. From Figure 4 , it can be seen that information in Tokyo of Water Quality data from public authority's data-base has a problem of its language used in publication and relatively low performance in the Property Category b; Information quality-degree of detail. Table 6 is the average scores of each property category covering assessments in Tokyo and Stockholm. Table 6 shows the average points of 5 property Categories by case study regions and total of them. Table 7 shows the overall recommendations for Stockholm and Tokyo based on the results of the evaluation using IAI, (Table 6 ). Improvement according to these recommendations would increase the availability of information shortly and effectively. Therefore these recommended properties can be described as what are missing to meet data/ information users' demands.
Evaluation and Discussion
Questionnaire and intensive consultations by By main two case studies carried out in Stockholm and Tokyo, it became clear that several important aspects of environmental information that is not meeting public's demands concerning to its collection and publication can be found by using IAI and it can suggest what can be further improved, and should be. For instance, though description of method used in the data collection is highly desired by data/information users, sometimes those descriptions are not stated in data-bases including governmental institutions' ones in Japan, or explanations of what can be reached by links on websites, in other words, where desired data/information can be found are often not clear. The fact that language used in data/information publication is commonly limited only one that is used in the country is also clearly shown as a result of evaluations. All those facts gives a certain extent of insights concerning to the two research objectives, to identify what is important when information is collected and published, the first objective of availability, and what can be done to improve present situation, the second objective.
Conclusion
Information Availability Index (IAI) has been developed in the aim of assessing the easiness/difficulty to obtain the environmental information by using it as an evaluation tool. In the process of development, what data/information users want and how important they are were identified as forms of indicators and weighting points of them. As demonstrations, two case studies were carried out for environmental data/information held by public authorities in Stockholm and Tokyo. The results of two case studies and comparison of them was successful to find out some issues that have to be improved in the future. The results also pointed out that IAI in an useful tool in measuring the accessibility or availability of data not sensuously but systematically and ultimately visualizing the potential problems. 
